Measurement of glycated haemoglobin (HbA1) is
well recognised as a method of assessing glycaemic control in the routine management of patients with diabetes mellitus. [1] [2] [3] It is of particular value in the management of insulin dependent diabetic children.2 4 Frequent estimations may be necessary in these patients since their glucose profiles are subject to large fluctuations, causing changes in HbAlc concentrations (in one report, of approximately 1% in a week).5 These The results were recorded in a diary and the patients or parents, or both, were encouraged to adjust insulin doses according to these. They had telephone access to a specialist diabetic health visitor who could advise further on this. All children were on a controlled carbohydrate diet.
The patients were seen in the clinic at a maximum interval of three months; some requiring to attend more frequently for supervision, encouragement, and advice. At each clinic visit height and weight were measured, urine tested, random blood glucose measured, and capillary blood samples taken for determination of HbA1 and fructosamine concentrations. All patients were seen at every visit by the doctor, specialist health visitor, and dietician.
Methods.
Samples
All samples were collected into polyethylene capillary tubes containing heparin and fluoride. Capillary samples (100 Rl) were collected by finger prick from the diabetic subjects and venous samples were collected from the non-diabetic subjects. Venous and capillary samples were collected simultaneously from the adult volunteers.
After centrifugation (within two hours of collection), plasma was transferred to the centrifugal analyser cups and either analysed immediately for glucose, albumin, and fructosamine or stored at -4°C before analysis. The residual cells were incubated with physiological saline to remove labile component and then analysed for HbA1. 
Results
Reference ranges for fructosamine and HbA1 are shown in the Table. There was no significant difference between fructosamine and HbA1 estimated in capillary or venous samples from adult subjects (P> 0.05). It was assumed, therefore, that the same would apply in children.
There was a significant difference between glucose, fructosamine, and HbA1 in the diabetic and non-diabetic groups (P<0-001). All subjects had serum albumin concentrations within the laboratory adult reference range (mean (SD), 45 (10) g/l), and the values in the non-diabetic and diabetic groups did not differ significantly (P> 0-05).
Correlation of fructosamine and HbAl. Fructosamine correlated with HbA1 (r=0-86), Fig. 1(a) . Correlation of fructosamine and HbAl with glucose. Diabetic diaries were examined from 20 children who made an adequate number of regularly recorded home blood glucose measurements. Fructosamine correlated with the mean blood glucose value (representing, on average, 50 individual estimations) measured over 30 days before a clinic visit (r=0-83) ( Fig. 1(b) ). HbA1 also correlated with the mean blood glucose value (representing, on average, 110 individual estimations) measured over the preceding 60 days (r=0-7) (Fig. 1(c) ). clinical evidence of varying diabetic control supporting the biochemical findings.
Discussion
Chronic hyperglycaemia may well be the cause of the vascular complications of diabetes mellitus, '5 and methods of accurate assessment of glycaemic control must surely be encouraged. This is of particular importance in children, where early and continuing stabilisation may establish a pattern of diabetic control for life.3 The purpose of this study was to measure fructosamine and HbA1 concentrations in capillary blood specimens from diabetic children as a measure of gycaemic control, and to compare these with &linical observations and home glucose monitoring records. Each is subject to analytical and physiological factors which may affect the estimation. For instance, the labile intermediate formed by haemoglobin and glucose in vivo and vitro6 7 may cause overestimation of HbA1, and the presence of low serum albumin concentrations may cause underestimation of fructosamine. 13 Fructosamine and glycated haemoglobin can be measured in the same sample of capillary blood. The reference range for plasma fructosamine in the non-diabetic group (mean (SD), 0-59 j0-26) mmol/l) is lower than that found in adults 3 (1-04 (0.4) mmol/l), which was derived from analysis of serum samples.
Fructosamine and HbA1 correlated with average blood glucose values measured by home monitoring over 30 days (r=0-83) and 60 days (r=0-7) before attending the clinic. While this correlation depends on an estimate of glucose concentration, which is relatively subjective, it serves to give a numerical expression to a wholly subjective assessment performed in clinic when the diabetic diaries are reviewed, and is therefore a relevant exercise. In our opinion, estimations of fructosamine and HbA1 at a clinic visit are valuable aids in the interpretation of the diabetic diary records.
Changes in fructosamine and HbA1 with time (for example, Fig. 2 
